Abstract. Study reported a pillow with a uniform height was not suitable for sleeping in supine and lateral positions. The study aims to determine the pillow dimensions for fitting supine and lateral positions for Taiwanese. Ten females and ten males subjects with a mean age of 21.9 years (SD= 1.07 years) participated in the study. Body dimensions of head, neck and shoulder in crown and sagittal planes were measured with the Martins' anthropometer and a curve measurer to determine the pillow's sizes. The results showed that the basic form of pillow for both genders is a U form from the front view. The middle area of the pillow is for supine position and the both side areas are for lateral positions. The base of pillow is a rectangle from the top view. The pillow is designed with a width of 75 and 70 cm for male and female, and a depth of 40 and 35 cm for male and female. The height in middle area and both side are 4 and 14 cm for male, and 2 and 12 cm for female. A neck rest with a height of 1.5 cm was proposed for neck support.
Introduction
Human beings spend one-third of life for sleeping. It occupies twenty-four years to an average life span of 72 years old. High quality and sufficient sleep is essential and required to the human. The function of sleep is similar to water, air and foods to human body.
Sleep regulates daily living and the cognitive ability, judgment, and memory that are needed at work. . It maintains the human physiological functions and biological processes [1] . Kyle, Morgan, and Espie [2] pointed out that the quality of sleep is directly related to the human health as well as living standards.
Sleep posture also affects physical health. Leung Bowman, Parker, Newton, Douglas Bradley [3] concluded that to avoid abnormal cardiac functions due to external pressure, one should avoid the left lateral position. This is especially important for patients suffering from congestive heart failure. In addition, related research [4] [5] [6] [7] reported that shoulder pain is a common musculoskeletal disorders. If unsuitable bedding is used, neck and shoulder muscles are likely to develop disorder symptoms . Research by Lavin, Pappagallo, and Kuhlemeier [8] There are many pillows in the market that were designed based on the shape of head and neck. They are supposed to increase the contact area between the neck and the pillow such that the pressure exerted upon muscles can be evenly distributed. This is workable for a fixed posture. However, people always changed their postures during sleep. Generally, two postures: supine and lateral positions were common used.
Study [9] have been concluded that a pillow designed with an uniform height is not being able to fit both supine position and lateral position during sleep. From the point of view on body dimension measurements, it is easy to understand that the distance from one's ear to shoulder in the crown plane is longer than the distance from one's hindbrain to the upper back in the sagittal plane. More, the results of observation [9] pointed out, when using the pillow in current markets for sleeping in the supine position, the front neck and throat of participants were bent and pressed. However, sleeping in the lateral position, the upper arm and shoulder of participants were pressed and the neck in upper side were bent extension. This means that the current pillow in markets is too high for people sleeping in supine position and is too low in lateral position. In order to provide a reference for the pillow design, this study aims to investigate the changes of postures during sleep.
Methods

Subjects
Twenty students (10 females and 10 males) served as subjects participating in the study aging from 20 to 28 years with a mean age of 22. 
Measurements and apparatus
The measurements of body dimension of 
Experimented procedure
The experiment was conducted in an ergonomic laboratory at university. First, the researchers explained the experimental goals and guidelines to the subjects. Then, the subjects were measured for the several anthropometric dimensions ( Table 1 and Table   2 ). Finally, measurements of the body dimensions were recorded.
Results and discussions
The statistics of body dimension measurements of the male subjects showed in Table 1 . Table 1 Table 2 showed the statistics of body dimension measurements of the female subjects. The Table   illustrated 
Pillow dimension design
According to the analytical results, we can get the guidelines for pillow design as following: (1) 
Conclusions and suggestions
The study aims to determine the dimension for pillow design for Taiwanese 
